Increased responsiveness of cortical neurons in contrast to thalamic neurons during isoflurane-induced EEG bursts in rats.
The neuronal mechanisms underlying the electroencephalographic (EEG) burst-suppression pattern are not yet understood, however, they are generally attributed to interactions within thalamocortical networks. In contrast, we report that the sensory cortex and the thalamus are disconnected, with thalamic sensory processing being unaffected by cortical EEG bursts. We studied the activity of single neurons of the somatosensory thalamocortical system in rats during burst-suppression EEG induced by the volatile anesthetic, isoflurane. In neurons of the thalamic ventrobasal complex, the discharge rate in response to tactile stimulation of their receptive fields did not differ significantly during EEG bursts and isoelectric periods. In contrast, in neurons of the primary somatosensory cortex, the response magnitude was significantly greater during EEG bursts as compared with isoelectric periods (mean increase to 293%). The results suggest that the profound suppression of cortical sensory information processing by isoflurane is suspended during EEG burst-induced elevated cortical excitation.